targeting PD-L1/PD-1 pathway have shown durable responses in MCC patients, and avelumab has been approved by the FDA for the treatment of advanced MCC. [7] Even though a panel of well characterised MCC cell lines is available, [8] [9] [10] the use of these cells in 2D culture systems is of limited value for translation into clinical settings. Therefore, we aimed to establish an in vivo model for MCC using the CAM assay to investigate growth and proliferation properties of onplanted MCC tumors. The CAM model is a time-and cost-effective drug screening system that was successfully used to characterise growth, proliferation and metastasis in a number of other cancer entities. [11] [12] [13] 
| QUE S TI ON A S KED
We investigated whether the CAM system is suitable as a short-term in vivo model for MCC to study tumor growth, proliferation and angiogenesis.
| E XPERIMENTAL DE S I G N
We grafted three MCPyV-positive MCC cell lines (MKL-1, PeTa, WaGa), that clearly differ in their phenotype and growth behaviour in cell culture in vitro, onto the CAM and monitored proliferation as well as development of solid tumor nodules and characterised their morphology as shown schematically in Figure S1 . We performed three independent experiments with four onplants for each cell line.
| RE SULTS
All cell lines formed tumors within 3 days after transplantation; progression of tumor formation was monitored by photo-documentation throughout the incubation period ( Figure S2A ). MKL-1, PeTa and WaGa tumors revealed a reproducible growth pattern. MCC cells developed into solid nodules from day 3 after transplantation; vascularisation steadily progressed, and avian vessels developed radially towards the tumors ( Figure 1A -C, Figure S2A ). On day 5 posttransplantation, the tumor area (mm2) was determined by ImageJ ( Figure   S2B ), and the number of vessels surrounding the xenografts was counted manually ( Figure S2C ) according to Ribatti et al, 2006 . [14] We did not observe any significant difference within MCC cell lines with respect to tumor area or macroscopic blood vessels. Figure 1G -I, arrows). [15] Furthermore, using immunohistochemistry method (IHC), the sections were analysed for the expression of MCC marker CK-20, MCPyV-LT antigen and the proliferation marker Ki-67 ( Figure 2 ). Figure S3 . [16, 17] CK-20 was present in all MCC xenografts in a typical dot-like perinuclear staining pattern (Figure 2A-C) . [18] The MCPyV-LT antigen was detected in all three MCC cell lines. The IHC showed nuclear staining of LT antigen in MKL-1 ( Figure 2D ) and cytoplasmic staining for PeTa and WaGa (Figure 2E -F) due to the differences in truncating mutation in LT antigen. [19] This staining of MCPyV LT antigen could be used as a 
| CON CLUS ION
We here demonstrated that the CAM system can be used as an experimental in vivo tool that reproduces tumor-stroma interaction, angiogenesis and growth in MCC. Our data indicate that the CAM could represent a valuable preclinical model suitable to study MCC biology and drug response.
S U PP O RTI N G I N FO R M ATI O N
Additional supporting information may be found online in the Supporting Information section at the end of the article. 
Abstract
Changes in the thickness of the dermis and epidermis have been described in the scenario of tissue expansion as well as inflammatory skin processes (psoriasis, contact hypersensitivity and so on). These changes have previously been quantified using ocular micrometers to obtain and then average a limited number of spot measurements, leading to suboptimal accuracy. We describe a rapid method of using freely available ImageJ software to analyze digitized images of fixed skin specimens.
By determining the cross-sectional area and surface length of a skin layer, a simple calculation produces more accurate and reproducible measurements of its thickness compared to historical methods, with excellent inter-rater reliability.
K E Y W O R D S
digital, expansion, in vitro, layer, stretch Prior Presentations: none.
| BACKG ROU N D
The difficulties arising in measuring epidermal thickness in fixed specimens have been well described, with elaborate solutions having been devised to compensate for the elasticity of skin and the irregular shape of the dermal/epidermal junction. [1] We ventured to develop an efficient method of overcoming these limitations when evaluating specimens from a pre-existing porcine tissue expansion model. [2] Ocular micrometers and calibrated rulers were traditionally used to obtain multiple measurements of epidermal or dermal thickness. Varying sampling regimens were used, such as measuring the epidermal thickness at the deepest portion of every 5th ridge, [3] taking 20 measurements at equal distances along the slide, [4] or averaging 3 random measurements taken on 2 occasions. [5] These methods all aim to use random or nonbiased sampling to obtain a representative sample, but all are subject to a considerable sampling error, leading to a lack of reliability.
